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(54) Title: METHOD AND APPARATUS FOR DETECTING THE PRESENCE OF A FLUID ON A TEST STRIP 

(57) Abstract: Methods and devices are provided for detecting the application of a fluid sample onto a test strip surface when the test 
^ strip is inserted into an optical meter. In the subject methods, reflectance data is obtained from a portion of the optical meter in which 
the sample application region of the test strip is located, where the reflectance data covers a period of time ranging from a point at 
least prior to application of the sample to the strip to a point following application of the sample to the strip. The presence of the fluid 
sample on the test strip is then determined from the reflectance data. Also provided are optical meters that include optical means for 
Q obtaining reflectance data, where these optical means include at least an irradiation source and a light detector. The subject methods 
and devices find use with a variety of test strips, and are particularly suited for use with test strips that include a fluid movement 
^ means, such as a compressible bladder. 
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METHOD AND APPARATUS FOR DETECTING THE 
PRESENCE OF A FLUID ON A TEST STRIP 



5 PRODUCTION 

Field of the Liventioa 

The field of this invention is fluidic medical diagnostic devices for measuring the 
concentration of an anafyte in or a property of a biological fluid 

10 

Description of the Specific Embodiments 

A variety of medical diagnostic procedures involve tests on biological fluids, such as 
blood, urine, or saliva, and are based on a change in a phyacal characteristic of such a fluid or an 
element of the fluid, such as blood serum. The charactmstic can be an electrical, magnetic, fluidic, 
15 or optical property. When an optical property is monitored, these procedures may make use of a 
transparent or translucent device to contain the biological fluid and a reagent A change in Kgfat 
absorption, reflection, or scattering of the fluid can be related to an analyte concentration m, or 
property the fluid. 

Of increasing use in many of the above described diagnostic procedures is the use of assay 
20 systems made up of disposable test cards or strips and meters for reading these strips. In many of 
the test cards or strips employed in these systems, fluid is introduced into the strip at one location, 
e.g. a sample application site, but analyzed at another, e.g. a measurement site. In such devices, - 
movement of the introduced fluid from the sample application site to the measurement site is 
necessary. As such, these devices require a means for moving fluid from the sample application ate 
25 to the measurement site. 

In one class of fluidic test cards or strips that find use in the above described assay systems, 
fluid is moved through the device from the site of introduction by negative pressure, where the 
negative pressure is typically provided by a compressible bladder. Such devices include those 
described in U.S. Patent 3,620,676; U.S. Patent 3,640,267 and EP 0 803 288. In these types of 
30 devices, the bladder must be compressed prior to application of the sample to the sample 

application site of the test strip and then decompressed following application of the sample to the 
sample application site. 

1 
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Of interest for use in the above described systems would be a meter that is capable of 
automatically actuating the bladder of a test strip in a correct and reprodudble manner during use. 
As such, of int^est is the development of a meter that is capable of identifying the application of a 
fluid sample onto a test strip and actuating a bladder in a correct manner in response thereto. 
5 Relevant Literature 

References of interest include: U.S. PatentNos.: 3,620,676; 3,640,267; 4,088,448; 
4,420,566; 4,426,451; 4,868,129; 5,049,487; 5,104,813; 5,230,866; 5,627,04; 5,700,695; 
5,736,404; 5,208,163; 5,708,278 andEuropeanPatent Application EP 0 803 288, 

10 SUMMARY OF THE INVENTION 

Methods and devices are provided for detecting the application of a fluid sample onto 
a test strip. In the subject methods, reflectance data is obtained fi-om a portion of an optical 
meter in which the sample application region of the test strip is located, where the reflectance 
data covers a period of time ranging from a point at least prior to application of the sample to 

15 the strip to a point following application of the sample to the strip. The application of the 

fluid sample onto the test strip is then determined fi-om the reflectance data. Also provided are 
optical meters that include optical means for obtaining reflectance data, where these optical 
means include at least an irradiation source and a light detector. The subject methods and 
devices find use with a variety of test strips, and are particularly suited for use with test strips 

20 that include a fluid movement means, such as a compressible bladder. 

BRIEF DESCRIPTION OF THE FIGURES 
Fig. 1 is a plan view of a test strip with which the subject methods and devices find use. 
Fig. 2 is an e?q)Ioded view of the device of Fig. 1. 
25 Fig. 3 is a perspective view of the device of Fig. 1 . 

Fig. 4 is a schematic of a meter for use with a device of this inventioa 
Fig. 5 is a graph of data that is used to determine PT time, . 
Figs. 6 A to 6E provide a sequential representation of the sample application detection 
method of the subject invention. 

30 
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ppcrT^TPTTOM nv THE SPECmr FMRODTMENTS. 
Methods and devices are provided for detecting the application of a fluid sample onto 
atest strip. In the subject methods, reflectance data is obtained fromaportion^^ 
.eterinwBchthesampleappUcationregionoftheteststripislocated,wherethereflecta^^ 
data coversaperiod of time ranging fromapoint at least priortoappUcaflon of the sample to 

the strip to a point following application of the sample to the strip. The appMon of the 
fluid sample onto the test strip surface is then determinedfromthe reflectance data. Also 

provided are optical meters that include optic^ means for obtaining reflectance data, where 
Leoptical means include at least an irradiation source andalight detector. I^esu^^^ 

methods and devices finduse^thavarietyoftest strips, and areparticularly^t^ 

withteststripsthatincludeafluidmovementmeans,suchasacompressibleb^der.In 

fi^er describingthe subject invention, the subject methodswiUbediscusse^tm 

detallfoflowedbyadescripdonoftheassay systems andcomponentsthereofthatareused to 

practice the subject methods. 

Before the subjea tavertion U tecriM ftrther. it i. to i. «nd««x>d tba. the 

appended clai.. I. M^otobeundetstcodttattbetent^logyemployed^tefte^o^ 
ILcHbtagpa«ic*re.bodi^a„disnottate^.ote«i.^ ..ste^ the ,0^ of 
tt« present ta-aaion ™11 be eMab»ed by the appe«i«i dams. 

In m .pecifioatioa and the appended daims. Angular reftrence. include the pkM 
^ess the conte* ciearly dictates otherwise. UrJes, defined otherwise, att «bnieal and 
25. .ci««ifio.erm.t«iher=i„havea,es.m.meaningaaeon»onlynndera.ood«>onerf 

orimary sldOintlveatttowhichtliiii invention belongs. 



METHODS . xi. 

AS sunmtarized above, the subject invention provides meW. for de»«n>8 the 
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methods are at least able to provide data regarding whether or not a fluid sample has been 
placed onto an application site of a test strip when the test strip is present in an optical meter. 
In many embodiments, the subject methods are also capable of detecting the application of a 
minimal or threshold amount of sample to the test strip surface, and in certm embodunents 
5 are capable of determining the amount of fluid that has been applied to the test strip. 

In practicing the subject methods, reflectance data firom the test strip is first obtained, 
where the reflectance data is then employed to at least determine whether sample has been 
applied to the test strip, where the reflectance data often yield information concerning 
whether a threshold amount of sample has been applied to the test strip surface. By 
10 reflectance data is meant a series of reflectance values obtained over a period of time. By 

reflectance value is meant an observed amount of reflected light, where the reflected light may 
be specular and/or difiiisely reflected light, and is often both specular and difiSisely reflected 
fight. 

The period of time over which the reflectance values are determined in order to obtain 

15 the requisite reflectance data at least ranges from a point prior to application of sample to the 
surface of a test strip to a point following application of the sample to a test strip, where in 
certain embodiments the period of time commences following introduction of the test strip 
into the optical meter and in certain other embodiments the period of time ranges from a point 
prior to introduction of the test strip into the optical meter to a point after appUcation of the 

20 sample to the test strip present in the meter. As such, the period of time over which 

reflectance values are measured m obtaining the requisite reflectance data generally ranges 
from about 1 minute to 2 minutes, usually from about 20 seconds to 30 seconds and more 
usually from about 3 second to 5 seconds. In obtaining the requisite reflectance data, 
reflectance values may be obtained periodically or substantially continuously, if not 

25 continuously, during the period of tune. Where the reflectance values are obtmned 

periodically, these values will be obtained a minunum number of times, where the minimtmi 
number is generally at least about 1 reading per second, usually at least about 2 readings per 
second and more usually at least about 4 readings per second. In many of these embodiments, 
the number of reflectance values that are obtained over a given period of time ranges from 

30 about 60 to 120, usually from about 40 to 60 and more usually from about 12 to 20. 

The above described reflectance data may be obtamed usmg any convenient protocol. 
In many embodunents of the subject invention, the reference data is obtained by irradiating a 
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region of the optical meter occupied by the sample application site of the test strip when 
inserted into the meter and detecting reflected light, both specular and diflEUse, from the 
region over the desired period of time. In these protocols, the specific region of the optical 
meter that is irradiated is a region of the optical meter occupied by a bottom surfece of the 

5 test strip opposite the sample application site when the strip inserted mto the meter is 

irradiated. The region is generally irradiated with light over a narrow range of wavelengths. In 
many embodiments, the wavelengths of light that are used to irradiate the regjion of the 
optical meter ranges from about 400nm to 700nm, usually from about SOOnm to 640nm and 
more usually from about 550nm to 590nm. 

10 As mentioned above, in obtaining the reflectance data, one may periodically obtain 

reflectance values over the above described period of time or obtain reflectance values 
substantially contmuously, if not continuously, over the above described period of time. As 
mentioned above, the period of time over which reflectance values are obtmned in order to 
produce the requisite reflectance data ranges from a point prior to insertion of the test strip 

15 .into the meter to a point following application of the sample to the application site of the test 
strip inserted into the meter. In these embodiments, the following protocol is generally 
employed. 

First, the region of the optical meter occupied by the application site of the test strip is 
hradiated with light over a narrow range of wavelengths and reflected light (or generally the 

20 absence thereof) is detected one or more times, including continuously, during this first step. 
The length of time for this first step ranges from about 250ms to 1 second, usually from about 
250ms to 750ms and more usually from about 250ms to 500ms. . Next, a test strip is mserted 
into the meter while the portion of the meter continues to irradiated and reflected light from 
the bottom surface of the test strip is detected one or more times, including continuously, 

25 during this second step. The length of time for this second step ranges from about 500ms to 
2 minutes, usually from about 500ms to 1 minute and more usually from about 500ms to 
750ms. Next, sample is applied to the sample application site of the test strip, while the 
portion of the meter continues to irradiated and reflected light from the bottom surface of the 
test strip is detected one or more times, including continuously, during this third step. The 

30 length of time for this third step typically ranges from about 250ms to 1 second, usually from 
about 250ms to 750ms and more usually from about 250ms to 500ms. Fmally, the region of 
the meter continues to be irradiated following application of the sample and reflectance values 
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obtained one or more times, including continuously, until the end of the above described time 
period is reached. The length of time for this last step typically ranges from about SOOms to 3 
second, usually from about SOOms to 2 seconds and more usually from about SOOms to 1 
second. 

5 Once the above described reflectance data is obtained, it is compared to a reference in 

order to at least determine whether or not sample has been applied to the sample application 
site of the test strip, where in c^ain embodiments this comparison step yields information 
regarding whether a minimum or threshold amount of sample has been applied to the sample 
application site of the test strip. By reference is meant a data set or processed form thereof 

10 that indicates sample application onto a test strip surface, and in many embodunents the 

application of at least a threshold amount of sample. The reflectance data may or may not be 
processed prior to comparison with the reference, depending on the particular nature of the 
reference. Thus, in certain embodiments, the reflectance data is compared in raw form to the 
reference, where the reference is also present in a correspondmg raw form of numerical 

15 values, e.g. reflectance amplitude vs. time. Alternatively, the reflectance data may be 

processed into a graph of reflectance over time, where the reference is a sunilar graph, and 
the two graphs may be compared. This comparison step may be performed manually or by a 
suitable automated data processing means, e.g. a computing means made up of suitable 
computmg hardware and software. The above comparison step yields a sample present 

20 signal. In other words, following the above comparison, one obtains a reading as to whether 
sample has been applied to the test strip surface, and often whether a threshold amount of the 
sample is present on the step strip surface. 

Systems 

25 As summarized above, the above described methods find use with systems that are 

made up of disposable test strips and optical meters for reading these test strips. Each of these 
system components is now described in greater detail 

Test Strips 

30 The test strips of the systems are fluidic devices that generally include a sample application 

area; a bladder, to create a suction force to draw the sample into the device; a measurement area, . 
in which the sample may undergo a change in an optical parameter, such as light scattering; and a 
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Stop junction to precisely stop flow after filling the measurement area. Preferably, the test strips are 
substantially transparent over the measurement area, so that the area can be illuminated by a Hght 
source on one side and the transmitted Ught measured on the opposite side. Furthermore, at least 
the bottom surfece of the test strip is non-porous. 

5 Arepresentative bladder includingtest strip is shown inFigs. 1, 2 and 3. Fig. I provides a 

plan view of representative device 10. while Fig. 2 provides an exploded view and Rg. 3 provides 
a perspective view of the same representative device. Sample is appBed to sample port 12 after 
bladder Mhasbeencompressed. Clearly, the region of layer 26 and/or layer 28 that adjoins the 
cutout for bladder 14 must be resilient, to pennit bladder 14 to be compressed. Polyester of about 

10 0.1 mm thickness has suitable reslence and springiness. Preferably, top layer 26 has a thickness of 
about0.125mra,bottoralayer28about0.100mm. When the bladder is released, suction draws 
sample through channel 16 to measurement area 18. which preferably contains a reagent 20. M 
order to ensure that measurement area 1 8 can be filled with sample, the volume of bladder 14 is 
preferably at least about equal to the combined volume of channd 16 and measurement area 18. If 

15 measurementareal8istobeilluminatedfi-ombelow,layer28mustbetransparentwhereit 

adjoins measurement area 18. 

As shown inFigs. 1, 2, and 3. stop junction 22 adjoins bladder 14 and measurement area 
18; however, a continuation of channel 16 may be on either or both sides of stop junction 22, 
separating the stop junction from measurement area 1 8 and/or bladder 14. When the sample 
20 reaches stop junction 22, sample flow stops. The principle of operation of stop junctions is 
described in U.S. Patent 5.230,866. incorporated herein by reference. 

As shown in Fig. 2, all the above elements are formed by cutouts in intermediate layer 24, 
sandwiched between top layer 26 and bottom layer 28. Preferably, layer 24 is double-sided 
'• adhesive tape. Stop junction 22 is formed by an additional cutout in layer 26 and/or 28, aligned 
25 withthecutoutinlayer24andsealedwithsealinglayer30and/or32. Preferably, as shown, the 
stop junction comprises cutouts in both layers 26 and 28, with sealing layers 30 and 32. Each 
cutout for stop junction 22 is at least as wide as channel 16. Also shown in Fig. 2 is an optional 
filter 12A to cover sample port 12. The filter may separate out red blood cells firom a whole blood 
sample and/or may contain a reagent to interact with the blood to provide additional informatioa 
30 A suitable filter comprises an anisotropic membrane, preferably a polysulfone membrane of the 
lype available from Spectral Diagnostics. Inc.. Toronto. Canada Optional reflector 18Amay be 
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on, or adjacent to, a surface of layer 26 and positioned over measurement area 18. If the reflector 
is present, the device becomes a transflectance device. 

The device pictured in Fig. 2 and described above is preferably formed by laminating 
thermoplastic sheets 26 and 28 to a tb^moplasdc immediate layer 24 that has adhesive on both 
5 of its sur&ces. The cutouts that form the elements shown in Fig. 1 may be fonned, for example, 
by laser- or die-cutting of layers 24, 26, and 28. Alternatively, the device can be formed of molded 
plastic. Preferably, the surfece of sheet 28 is hydrophilic. (Fitai 9962, available from 3M, St Paul, 
MN.) However, the sur&ces do not need to be hydrophilic, because the sample fluid will fill the 
device without capillary forces. Thus, sheets 26 and 28 may be untreated polyester or other 

10 thermoplastic sheet, well known in the art. Similarly, since gravity is not involved in filling, the 
device can be used in any orientatioa Unlike capillary fill devices that have vent holes through 
which sample could leak, these types of devices vent through the sample port before sanq)le is 
applied, which means that the part of the strip that is first inserted into the meter is without an 
opening, ledudng the risk of contaminatioa 

1 S Other fluidic device configurations are also posdble, where such alternative device 

configurations include those that have: (a) a bypass channel; (b) multiple parallel measur^ent 
areas; and/or (c) multiple in series measurement areas; etc. In addition, the above described 
laminated structures can be adapted to injection molded structures. 

20 Meters 

The optical meters of the subject systems at least include a means for collecting 
reflectance data fi*om a region of the optical meter that is occupied by a sample application 
location of a test strip when the test strip is present in the meter. This means for collecting 
reflectance data is generally made up of a light source and a detector. The light source is a 

25 source of visible light that is capable of irradiating or illuminating the region of the optical 
meter with light over a narrow range of wavelengths, where the wavelengths typically ranges 
fi:om about 400nm to 700nm, usually from about 500nm to 640nm and more usually from 
about 550nm to 590nm. Any convenient light source may be employed, where suitable light 
sources include: LED, laser diode, filtered lamp and the like. Also part of the means for 

30 collecting reflectance data is a suitable detector that is capable of detectmg reflected light, e.g. 
specular and/or difiusely reflected, from the region of the optical meter and then converting 
the collected light to an electrical signal. Any convenient detector may be employed, where 

8 
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detectors include: pho^diod., pho«>de.«or. phoU>«-,r 

ofmuchU^.rampUtudeflu<«attosn»i»,l.a»ttofbnn<rf.s,uar.™v.4ue<olh. ■ 

*ei«>u.ofa^ch™nousde,eo.or. Th.sy.cbro.amd.«cU.rc<»»mofmm«gr«mB 
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r^c^p.dli^^urce.Wta*eBsh..^ls<^»=*^"'^'«*'*-^ 

Jocki.g«er»ayal,ob=i«.ud=dove,m.d^r.ore4.ce«^*o« — 

x„^dHlo..o*e.bove«=3.fo,o.«i^»«»--«-*'*--'--^ 

\^ above. .0 a =a.p<e p,e.„. ^. ™a -ea-s is ^^^^^ 
^s„*.saco„pu.ias™a.,™deupof.pprop.«eco^^~- 

„ft^«.rco»pad.B«.*enoeda..»*.<*r-a«*8»»^'=»^''^=^ 

, ''°'xi,esubieadevice..,so,e.e*ineW.a^«''--^»-^«-*^ ' 
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above), measurement system 44 (made up oii^ W the strio 

n«dLiW.»in«esabladd.ac».U.48.1»cWd«a«..ac»«dby**^^ 
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so as to decompress thebtadtaa«dconcoB«llyp"l»^ 
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area of the device via the resultaat negative pressure conditions. Also present is a meter display 50 
that provides for an inter&x:e with the user. 

Methods OF Use 

5 The above described sample detection methods and systems includbg the same, where 

the systems include the test strip holders and the subject meters, are suitable for use in a 
variety of analytical tests of biological fluids, such as detennining biochemical or 
hematological characteristics, or measuring the concentration in such fluids of analytes such 
as proteins, hormones, carbohydrates, lipids, drugs, toxins, gases, electrolytes, eta The 

10 procedures for performing these tests have been described in the literature. Among the tests, 
and where they are described, are the following: (1) Chromogenic Factor Xlla Assay (and 
other clotting factors as well): Rand, M.D. et al.. Blood, 88* 3432 (1996); (2) Factor X 
Assay: Bick,R.L. Disorders of Thrombosis and Hemostasis: Clinical and Laboratory 
Practice. Chicago, ASCP Press, 1992.; (3) DRWT (Dilute Russells Viper Venom Test): 

1 5 Exner, T. ei al.. Blood Coag. Rbrinol., L 259 (1990); (4) Immunonephelometric and 

taimunotuibidimetric Assays forProtdns: Whicher, J.T,, CRC Crit. Rev. Clin Lab ScL 18:213 
(1983); (5) TPA Assay: Mann, KG., et al, BlooA, 76, 755, (1990).; and Hartshorn, IN. et a?., 
Blood, 78. 833 (1991); (6) APTT (Activated Partial Thromboplastin Time Assay): Proctor, RJL 
and Rapaport, S J. Amer. J. Clin. Path, 36, 212 (1961); Brandt, J.T. and Triplett, D.A. Amer. J. 

20 Clia Path., 76, 530 (1981); and Kelsey, P.R. Thromb. Haemost. 52, 172 (1984); (7) HbAlc 
Assay (Glycosylated Hemoglobin Assay): Nicol, D.J. et al., Clin. Cham 29, 1694 (1983); (8) 
Total Hemoglobin: Schnedc et al. Clinical Chem., 32/33, 526 (1986); and U.S. Patent 4,088,448; 
(9) Factor Xa: Vinazzer, H., Proc. Symp. Dtsch. Ges. Klin. Chem., 203 (1977), ed. By Witt, 
IJ^IQ) Colorimetric Assay for Nitric Oxide: Schmidt, HK, et al, Biochemica, 2, 22 (1995). 

25 The above described fluid device/meter systems are particularly well suited for measuring 

blood-clotting time - "prothrombin time" or "PT time, " as more My described in Application 
Serial Nos. 09/333765, filed June 15, 1999; and 09/356248, filed July 16, 1999, the disclosures of 
which are herein incorporated by reference. The modifications needed to adapt the device for 
applications such as those listed above require no more than routine experimentation. 

30 In using the above systems that include the subject sample application detection means, the 

first step the user performs is to turn on the meter, thereby energizing strip detector 40, sample 
detector 42, measurement system 44, and optional heat^ 46. The region of the meter that is 

10 
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formation ends rouleaux formation and transmission through the sample reaches a maximum. The 
FT time can be calculated from the interval B between points 1 and 3 or between 2 and 3. 
ThereaftCT, blood changes state from liquid to a semi-solid gel, with a corresponding reduction in 
light transmissioa The reduction in output C between the maximum 3 and endpoint 4 correlates 
5 with fibrinogen in the sample. 

It is evident from the above results and discussion that the above describe invention 
provides a simple and accurate way to identify when a fluid sample has been applied to a test 
strip. The above described mvention provides for a number of advantages, including: (a) the 

10 ability to differentiate between fluid sample applied to a test strip and other &lse trigger 
events, such as shadows or reflections caused by the finger or other application devices near 
the application area; (b) the ability to determine that minimum sample volume has been added 
to the test strip to ensure that air is not drawn into the strip by accident upon actuation; (c) 
the ability to operate imder ambient lighting conditions with little or no Ught shield. As such, 

IS the subject invention represents a significant contribution to the art. 

All publications and patents cited in this specification are herein incorporated by 
reference as if each individual publication or patent were specifically and individually 
indicated to be incorporated by reference. The citation of any publication is for its disclosure 
20 prior to the filing date and should not be construed as an admission that the present mvention 
is not entitled to antedate such publication by virtue of prior invention. 

Although the foregoing invention has been described in some detail by way of 
illustration and example for purposes of clarity of understanding, it is readily apparent to 
25 those of ordinary skill in the art in light of the teachings of this invention that certain changes 
and modifications may be made thereto without departing from the spirit or scope of the 
appended claims. 
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^rwATT prT.ATMEDIS: 

1 . A method for detecting the appHcation of a fluid sample onto a noa-porous test strip 
in an optical meter, said method comprising: 

5 (a) obtaining reflectance data from a bottom side of said test strip opposite a fluid 

sample appUcation site for a period ranging from a time prior to appUcation of said fluid 
sample to said fluid sample appUcation site to a time after appUcation of said fluid sample to 
said fluid sample appUcation site; and 

(b) deriving from said reflectance data flie appUcation of said fluid sample onto 

10 said test strip. ' 

2. The method according to Claun 1. wherein said method comprises irradiating said 
bottom side of said test strip with visible Ught during said period. 

15 3. •ThemethodaccordingtoClaim2.whereinsaidvisiblelightisofanan:owrange^^ 
wavelengths. 

4. The method according to Claim 3. wherein said wavelengths range from about 550 to 
590 nm. 

20 

5. The method according to Claims 1, 2, 3 or 4, wherein saidnon-porous test stnp is 
fabricated from a polymeric material. 

6. The method according to any of the preceding claims, wherein said reflectance data is 

25 obtamed by the method comprising: 

(i) introducingateststripmtosaidopticalmeterandirradiatingaportionofsaid 

optical meter occupied by a bottom side of said test strip when said test strip is inserted into „ 

said meter with Ught of narrow range of wavelength; 

(n) applyingafluidsampletosaidteststripwhilecontinuingtoirradiatesaid 

30 portion; and jz-Nr- 

(ui) collecting reflected light from said portion during said steps (i) and (u) for a 

period after said step (ii) to obtam said reflectance data. 
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7, The method according to any of the preceding claims, wherein the fluid sample is a 
physiological sample. 



8. The method according to Claim 7, wherem said physiological sample is blood. 

9. An optical meter that can determine when sample has been applied to the surfece of a 
test strip mserted into it, said meter cornprising: 

(a) an element for collecting reflectance data from a region of said meter occupied 
by a sample application location of said test strip when present in said meter, wherem said 
means comprises: 

(i) a light source for irradiating said region of said meter, and 

(ii) a detector for detecting reflected light from said region of said meter, 

(b) an element for comparing said reflectance data to a reference value to obtain a 
sample present signal; and 

(c) an element for actuating a fluid sample movement means of said test strip in 
response to said sample present signal. 

10. The optical meter according to Claim 9, wherein said light source is a source of visible 
Ught. 

11. The optical meter according to Claims 9 or 1 0, wherein said meter fiirther comprises 
said test strip. 

12. The optical meter according to Claims 9, 10 or 1 1, wherein said fluid movement 
actuator element is a bladder depressing means. 



14 



wo 02/10728 



PCTAJSOl/21766 



2/7 




PCT/USOl/21766 

WO 02/10728 

3/7 



FIG. 3 



wo 02/10728 



PCT/USOl/21766. 




wo 02/10728 PCT/USOl/21766 

6/7 



FIG 6A 




42a 



42b 



wo 02/10728 



PCT/USOl/21766 



7/7 



FIG6D 



60 

Sample 




FIG 6E 



Output 



Step I : background 
w/o strip Step 2: w/ strip 
"before" 



Step 3: apply blood 



Step 4: w/ blood 
"after" 



INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/US 01/21766 



A. CLASSIRCATION OF SUBJECT MATTER 

IPC 7 601N21/86 G01N33/49 



According to Inlernaltonal Patent ClasslflcaHon (IPC) or lo bolh national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (dassincatlon system followed by dasslficatlon symbols) 

IPC 7 GOIN 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Eleclronic data base consulted during the international search (name of data base and, where pradlcal, search temis used) 

EPO-Internal 



C. DOCUUIENTS CONSIDERED TO BE RELEVANT 



Categoty * Cilalion of document, with Indication, where appropriate, of the relevant passages 



Relevant to dalm No. 



EP 0 974 840 A (LIFESCAN INC) 

26 January 2000 (2000-01-26) 

column 7, line 41 -column 8, line 42; 

figure 4 

EP 1 069 427 A (LIFESCAN INC) 
17 January 2001 (2001-01-17) 
column 8, line 27 -column 9, line 20; 
claims 1-5; figures 4,5 

US 5 508 521 A (GODLEVSKI GREGORY S ET 
AL) 16 April 1996 (1996-04-16) 
column 1, line 10 - line 22 
column 2, line 50 -column 4, line 25; 
figures 1-3 



1-12 



1-12 



1-8 



m 



Further documents are listed In the continuation of box C. 



ID 



Patent famDy members are listed In annex. 



" Special categories of dted documents : 

•A' document defining the general state of the art which Is not 

considered to be of panicular relevance 
'E' earner document but published on or after the international 

filing date 

'L' document which may throw doubts on priority daim(3) or 
which is cited to establish the publication date of another 
- dtatfon or other speda} reason (as specified) 

'O* document referring to an oral disdosure, use, exhibition or 
other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 



'T* later document pvblished after the international filing date 
or priority date and not In conflict wUh the application but 
cited to understand the prindple or theory underlying the 
invention 

•X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document Is tal<en alone 

"Y* document of particular relevance; the claimed inventbn 
cannot be considered to bivolve an Inventfve step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person s' " 
In the art. 

'&* document member of the same patent family 



Date of the actual completion of the international search 



14 November 2001 



Dale of mailing of the intemalional search report 

18/12/2001 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
IML-2280HV Ri)swi|l< 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, . 
Fax: {+31-70)340-3016 



Authorized officer 



Tabellion, M 



Form PCT/ISA/210 (second shoat) (July 1932) 



INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/US 01/21766 



C.(ContlnuaUon) DOCUMENTS CONSIDERED TO BE BELEVAWT 



Calegny' 



Citation of document, with lndlcailon,v*ere appropriate, of Ihe relevant passages 



US 4 849 340 A (OBERHARDT BRUCE) 

18 July 1989 (1989-07-18) 

column 9, line 43 -column 10, line 30; 

figures 1-4 

EP 0 922 954 A (UMM ELECTRONICS INC) 
16 June 1999 (1999-06-16) 
abstract 

WO 99 18426 A (TAONAFOI 6AB0R ;77 
ELEKTRONIKA MUSZERIPARI KFT (HU)) 
15 April 1999 (1999-04-15) 
abstract 



1,5 



Form PCT/1SA/21D (contlnuallon of second sheel) (July 1892) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 


International Application No 

PCT/US 01/21766 


Patent document 
cited In search report 


Publication 
data 


Patent family 
member(s) 


Publication 
date 



EP 0974840 A 26-01-2000 AU 4017299 A 10-02-2000 

CN 1250160 A 12-04-2000 

EP 0974840 A2 26-01-2000 

JP 2000055911 A 25-02-2000 

NO 993536 A 21-01-2000 

TW 411268 B 11-11-2000 

US 6084660 A 04-07-2000 

US 6261519 Bl 17-07-2001 



EP 1069427 


A 


17-01-2001 


US 


6084660 A 


04-07-2000 








CN 


1281146 A 


24-01-2001 








EP 


1069427 A2 


17-01-2001 








OP 


2001041957 A 


16-02-2001 


US 5508521 


A 


16-04-1996 


CA 


2251660 Al 


23-10-1997 








UO 


9739335 Al 


23-10-1997 








AU 


715230 B2 


20-01-2000 








A 1 1 

AU 


5/12190 A 


07-11-iyy / 








EP 


0894260 Al 


03-02-1999 








OP 


2000509143 T 


18-07-2000 


US 4849340 


A 


18-07-1989 


AT 


120543 T 


15-04-1995 








AU 


613623 82 


08-08-1991 








AU 


1591888 A 


02-11-1988 








CA 


1310566 Al 


24-11-1992 








DE 


3853457 Dl 


04-05-1995 








DE 


3853457 T2 


26-10-1995 








EP 


0308494 Al 


29-03-1989 








OP 


1502797 T 


28-09-1989 








OP 


2736091 B2 


02-04-1998 








UO 


8807666 Al 


06-10-1988 








US 


5110727 A 


05-05-1992 








US 


5658723 A 


19-08-1997 








US 


6197494 Bl 


06-03-2001 


EP 0922954 • 


A 


16-06-1999 


US 


6069011 A 


30-05-2000 








EP 


0922954 A2 


16-06-1999 


NO 9918426 


A 


15-04-1999 


HU 


9701607 A2 


28-07-1999 








AU 


9553998 A 


27-04-1999 








EP 


1019706 Al 


19-07-2000 








WO 


9918426 Al 


. 15-04-1999 



Form PCT/ISA/210 (polenl family annex} (July 18Q2) 



